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ABSTRACT 
Objective:  To evaluate pattern and risk factors of strokes admitted in the department of neurology GMC/DHQ 
teaching hospital Gujranwala. 
Materials and Methods:  This study was conducted at GMC Gujranwala during January 2018. 
Results:  During the month of January 2018 total number of admitted patients were 400. Out of these one 
hundred were of stroke. Males were 61, females were 39. Mean age was 57 years while the mean hospital stay 
was 6.2 days. Among these 100 cases, cerebral infarction were in 54 patients and hemorrhagic in 46 patients. We 
observed that most of cerebral infarction were in territory of middle cerebral artery, and intracerebral 
hemorrhages were mostly thalamic region followed putamen. It was further seen that hypertension was the most 
common risk factor in 56 patients, ischemic heart disease (IHD) 28, and diabetes in 10 patients. The mortality 
was 20% more in patients of hemorrhagic strokes. Glasgow coma scale was an important determinant of outcome 
of stroke. 
Conclusion:  Our study concluded that Ischemic Strokes are slightly higher than Hemorrhages stroke. GCS is an 
important determinant in the outcome of stroke. 33% of intracerebral bleeds die shortly after admission. 
Key Words:  Stroke, Cerebrovascular Disease. 
 
INTRODUCTION 
Stroke is defined as the focal neurological deficit due 
to a vascular lesion which may be a cerebral infarction 
or any type of intracranial hemorrhage. 
 Cerebrovascular diseases are among the most 
common and devastating neurologic disorders: which 
are ischemic stroke and hemorrhagic stroke. It is the 
second leading cause of death worldwide, with 6.2 
million dying from stroke in 2015, an increase of 
830,000 since the year 2000. In fact, it has grown in 
incidence worldwide. However, it is declining, among 
the affluent and rising among those with less access to 
medical care. It accounts for physical and mental 
disability in elderly. Its incidence is higher in countries 
where management of risk factors is yet not optimum. 
 The main symptoms vary depending upon the size, 
site or the nature of neurological lesions. Paralysis is 
one of the main symptoms of stroke. Soon after having 
a stroke the patient may present with hemiplegia or 
monoplegia. The patient may manifest other problems 
such as incontinence, pain, deficit in vision, speech 
communication problems, memory loss and deficit in 
intellect. 
 Performance of daily living activities slowly 
progresses after onset and by the time of discharge two 
third of the patients experience significant 
improvement. The recovery occurs within two to three 
months and reaches a plateau in six months. Though 
there may be some improvement after this, very small 
improvement is noticed after two years.
2
 
 The department of neurology GMC/DHQ 
Gujranwala deals with acute neurological problems of 
which the stroke constitutes more than 50%. The 
department manages and evaluates stroke in different 
stages from a few hours to months, with variable 
severity, complications and risk factors. 
 A study is carried out to look at the various 
epidemiological aspects, and risk factors of stroke 
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admitted in the department of neurology GMC/DHQ 
teaching hospital Gujranwala during the month of 
January 2018. 
 
MATERIALS AND METHODS 
A prospective study was conducted in the department 
of neurology GMC/DHQ teaching hospital during the 
month of January 2018 for evaluation of all the stroke 
patients. 
 
Inclusion Criteria 
All those patients with the evidence of hemorrhage or 
infarct on brain imaging were included in this study. 
 
Exclusion Criteria 
Patients diagnosed to have tuberculosis, meningitis, 
tuberculoma, brain tumor, viral or bacterial 
encephalitis and multiple sclerosis were excluded. 
 A questionnaire was designed in which the 
demographic, clinical properties with special emphasis 
on duration of stay in hospital, GCS at presentation, 
neurological deficit along with risk factors and the 
outcome of the patient were recorded. In each case CT 
or MRI, were done along with serum glucose, urea & 
creatinine, echocardiography, ECG, fasting lipid 
profile, carotid Doppler studies, LFTs, and CBC were 
done. Total admissions were 400 and the number of 
strokes were 100. 
 
RESULTS 
During the month of January 2018 total number of 
admitted patients were 400. Out of these one hundred 
were of stroke. Males were 61, females were 39 (Table 
1). Mean age was 57 years (Table 2) while the mean 
hospital stay was 6.2 days (Table 3). Among these 100 
cases, cerebral infarction were in 54 patients and 
hemorrhagic in 46 patients (Graph 2). We observed 
that most of cerebral infarction were in territory of 
middle cerebral artery, and intracerebral hemorrhages 
were mostly thalamic region followed putamen (Fig. 
3). It was further seen that hypertension was the most 
common risk factor in 56 patients, ischemic heart 
disease (IHD) 28, and diabetes in 10 patients (Table 
4). The mortality was 20% more in patients of 
hemorrhagic strokes (Table 7). Glasgow coma scale 
was an important determinant of outcome of stroke 
(Graph 3). 
 
Table 1:  Gender Distribution. 
 
Gender Number Percentage 
Males   61   61% 
Females   39   39% 
Total 100 100% 
 
Table 2:  Gender and Age. 
 
Gender Mean Age 
Males 57.17 Years 
Females 51.5 Years 
 
Table 3:  Hospital Stay. 
 
Stay in the Hospital Duration in Hours 
Males 67.9 Hours 
Minimum 2 Hours 
Maximum 480 Hours 
 
 
 
Age in Years 
Graph 1:  Age Distribution. 
 
 
 
Hospital stay – mean (6.2 days) 
Graph 2:  Hospital Stay (Days). 
Years 
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Fig. 1:  Types of Stroke. 
 
 
 
Territory of Intracerebral Bleeds 
Fig. 2:  Distribution of Ischemic Stroke. 
 
 
 
Fig. 3:  Distribution of Haemorrhagic Stroke. 
 
Table 4:  Risk Factors. 
 
Risk Factors Number and Percentage 
Total patients 100 
Hypertension 54 
Ischemic heart disease 24 
Diabetes 20 
Valvular heart disease 2 
 
Table 5:  Risk Factor and Type of Stroke. 
 
Risk Factor Infarcts Bleeds Total 
Diabetes 18   2 20 
Hypertension 26 28 54 
IHD 18   8 26 
DM & Hypertension 16   2 18 
 
Table 6:  Mortality. 
 
Total number of patients 100 
Mortality 15 
 
 
 
Fig. 4:  Mortality. 
 
Table 7:  Types of Stroke and Mortality. 
 
Total Mortality 15 (66%) 
Bleeds 10 
Thalamic 4 
Putaminal 4 
Cortical 2 
Infarcts 5 (33%) 
Top of basilar artery 3 
Large left MCA  2 
 
DISCUSSION 
The department of neurology GMC/DHQ teaching 
hospital Gujranwala is20 bed acute ward with separate 
beds in ICU, and private ward. Considering 400 
admissions on 20 beds it means on average, there were 
six admissions per day and the patient did not stay for 
more than a week. Male: female ratio is considered to 
be the same in CVA as compared to myocardial
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Graph 3:  Glasgow coma scale and outcome. 
 
Table 8:  Mortality Evaluation. 
B: Bleed I: Infarct 
 
Age (Years) Sex Stay (Days) GCS Types of Stroke Bleed (B)/Infarct (I) 
Risk Factors 
DM HTN IHD 
70 M 11 6 B- Cort. (AVM) + - + 
52 M 10 10 I-TOB + + + 
75 M 13 7 B- putaminal - + - 
59 M 11 10 I-Lt MCA territory + + + 
62 F 7 6 Lobar bleed (Rt. frontal) - + - 
65 M 8 9 B- Thalamic & vent. Ext  - + + 
60 F 5 5 B-Right thalamic - + + 
50 M 8 6 B- Thalamic & vent. Ext - + - 
70 M 10 7 I-Rt. (TACS) + + + 
40 M 1 9 B-Putamen - + - 
50 F 2 4 B- putamen with ventricular extension _ + + 
60 F 2 8 B-Putamen + + - 
60 M 3 13 B-Putamen - + + 
60 F 2 6 I-Lt MCA + + + 
56 F 6 8 I-Rt. MCA + + + 
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infarction where males predominate the disease. But in 
our study, we find that males were predominant.
3,4,9
 
The reason may be more males were brought to 
hospital considering social importance and financial 
aspects. Women encounter significant obstacles that 
limit their access to quality care compared with men. 
 Mean age was 57.17 years, while the mean age in 
males 60.82 years, in females 51.5 years.
4-8
 In a study 
by Moroney JI and Bagiela E., from Columbia 
university mean age of stroke was 72 years.
10
 This was 
because of better control of risk factors like 
hypertension, and diabetes in the American 
population. Being an acute ward most of cases 78 out 
of 100 were taken with an illness of less than 24 hours. 
The policy of the department was that we did not 
admit with a stroke of more than 7 days, rather such 
strokes are treated as OPD cases. 
 GCS was one of the most important determinants 
in the outcome of patients with stroke; 8 out of 16 
patients who died had GCS 6, while 16 patients with 
GCS 15 were alive.
1
 
 All the studies from western community had 
shown that the ratio of cerebral infarction to 
hemorrhage is 80:20.
11,12
 Higher rates of hemorrhage 
strokes exist in black people, but among embolic 
stroke and extra cranial occlusive vascular disease 
more in whites had been reported. 
 In our study ratio between hemorrhage stroke and 
cerebral infarction is almost same, as study sample is 
biased. Higher prevalence of hypertension among 
black people is a possible reason for increase 
hemorrhagic stroke, as a recent study suggested ethnic 
differences in genetic predisposition to hypertension. 
 The distribution of the subtypes of cerebral 
infarction in the Oxford shire community stroke 
project
13
 showed that anterior circulation was involved 
in 51%, lacunar 25%, and posterior 24%. Our study 
showed that anterior circulation was involved in 71% 
and posterior circulation 4%, lacunar 12% and cortical 
vein thrombosis in 12% of patients. Epidemiological 
studies have identified various risk factors for stroke, 
like hypertension, ischemic heart disease, diabetes 
mellitus, smoking and hyperlipidemia. In our study 
hypertension is the most common risk factor 59%. 
More recent studies have convincingly demonstrated 
that the long term better control of hypertension 
decreased the incidence of both cerebral infarction and 
intra cerebral hemorrhage.
14-18
 
 Diabetes is found in 21%, Weinberger et al., have 
found diabetic patients to be twice as liable to stroke 
as age matched non diabetic groups.
19-21
 
 Mortality as one month is about 20% for stroke, 
but much higher after primary intra cerebral 
hemorrhage. Out of 15, who died 13 were due to intra 
cerebral hemorrhage and 2 cerebral infarctions, this 
comparable with studies done by Klaus Kaae 
Andersen et al
22
. 
 Out of survivors 50% recovered completely, while 
the rest had a residual deficit after a month. Good 
prognostic factor for recovery included young age, 
GCS more than12 at initial presentation and mild 
neurological deficit. 
 
CONCLUSION 
Our study concluded that Ischemic Strokes are slightly 
higher than Hemorrhages stroke. GCS is an important 
determinant in the outcome of stroke. 33% of 
intracerebral bleeds die shortly after admission. 
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